Intestinal absorption of copper: effect of sodium.
The mechanisms of copper (Cu) absorption from the small intestinal lumen are poorly understood. In this study we investigated the role of sodium (Na) during the removal of Cu from the lumen of jejunal and ileal segments, using an in situ perfusion procedure in the anesthetized rat. Intestinal absorption of Cu from a 31 microM solution was highest in the presence of an isotonic concentration of NaCl, as compared to solutions containing either glycerol (GRL) or N-methyl-D-glucamine (NMG) as osmotic agents. In the jejunum, mean +/- SEM Cu absorption rates in the presence of the following solutes were: with NaCl, 57.5 +/- 10.5 pmole/min X cm; with GRL, 13.3 +/- 14.7 (P less than 0.05); with NMG, 18.4 +/- 10.1 (P less than 0.05). In the ileum, copper absorption in the presence of NaCl was 64.4 +/- 9.6; with GRL, 24.3 +/- 10.1 (P less than 0.01); with NMG, 15.8 +/- 3.7 (P less than 0.001). Kinetic analysis of the carrier-mediated component of Cu absorption in rat jejunum yielded a Vmax = 47.5 pmole/min X cm and an apparent Kt = 21 microM. The diffusion coefficient was calculated to be 1.4 X 10(-5) cm2/sec. The absorption of Cu was independent of net water absorption, which was highest in the presence of GRL and abolished and reversed into secretion by NMG. The data obtained are indicative of a significant role of Na in the small intestinal transport of Cu, in vivo, although not directly related to unidirectional water fluxes. The cation specificity of Na in this process remains to be elucidated, although the results support earlier studies which postulated that mediated transport may constitute a major component of Cu absorption in the mammalian small intestine.